RUN-OFF GUARD FOR A DOCK LEVELER 



FIELD OF THE INVENTION 
The invention relates to dock levelers, and more particularly to run-off 
guards for dock levelers. 

BACKGROUND OF THE INVENTION 
A dock leveler typically includes a frame or supporting structure mounted 
in a pit or depression in the loading dock. The rear end of a ramp or deck plate is 
pivotally mounted to the supporting structure so that the ramp is movable between 
an inclined position and a declined position relative to the horizontal loading 
dock. 

An extension lip is commonly pivotally mounted to the forward end of the 
ramp, and is movable between a downwardly hanging pendant position and an 
extended position in which the lip forms an extension to the ramp. 

After a vehicle (e.g., a truck or trailer) has parked in front of the loading 
dock in preparation for a loading or unloading operation, the ramp of the dock 
leveler is raised to its inclined position. As the ramp is moved, the lip is pivoted 
outwardly to its extended position. When the ramp is lowered, the extended lip 
engages the bed of the truck to support the ramp such that the ramp and the lip in 
combination bridge the gap between the loading dock and the truck bed. After the 
loading or imloading operation is completed, the ramp can be raised and the lip 
falls by gravity to its pendant position. The ramp is then lowered to a stored, 
horizontal position and the truck can then pull away from the loading dock. 



Some dock levelers also include run-off guards that provide a barrier at the 
outer end of the dock levelers to prevent loading equipment such as a forklift jfrom 
rolling off of the dock. Run-off guards used on conventional dock levelers are 
movable between a raised position that forms a barrier and a lowered position that 
allows loading equipment to freely pass over the run-off guard. The simplest 
method for raising the run-off guard utilizes a run-off guard that is integral with 
the lip, as disclosed in German Patent No. 2634652. In this design, the run-off 
guard is raised when the lip is folded into the stored or pendant position, and the 
run-off guard is lowered when the lip is raised to the extended position. Another 
common method includes a run-off guard that is a separate component from the 
lip, but that is mechanically coupled to the lip such that the movement of the lip 
actuates the movement of the run-off guard. Such a design is disclosed in U.S. 
Patent No. 5,333,339. These methods, however, do not facilitate end loading, 
which is necessary when cargo placed at the rear of the trailer prevents the lip 
from being extended on the bed of the trailer. Since the lip must remain lowered 
during end loading, the raised run-off guard usually prevents access to the cargo 
within the trailer. 

Other devices lower the barrier independently of the lip to allow for end 
loading. Some devices require an actuator such as a hydraulic cylinder, while 
other passive devices are moved by springs and the like. One example of a 
passive device is shown in U.S. Patent No. 3,486,181 that discloses a upwardly- 
biased barrier that is raised by releasing a latch mechanism used to hold the barrier 
in the lowered position. Another example is U.S. Patent No, 5,553,343 that 
discloses a run-off guard that is actuated by a cam that is rotated in response to the 
raising and lowering of the ramp. 



SUMMARY OF THE INVENTION 
The present invention is directed to a dock leveler that includes a run-off 
guard that is raised and lowered in response to a passive linkage system that is 
moved by various components of the dock leveler. The run-off guard is raised 
when the ramp is raised to the inclined position. The run-off guard can be 
lowered from the raised position when the ramp is in the horizontal position and 
the lip is in the dechned position by a manually-activated linkage to allow for 
convenient end loading. In addition, the run-off guard is automatically lowered 
from the raised position when the ramp is lowered to a dechned position and the 
lip is in the pendant position to allow for below dock level end loading. 

In one embodiment, the dock leveler is adapted to be mounted to a loading 
dock and includes a ramp, a guard, and a biasing member. The ramp is rotatably 
coupled to the loading dock and the guard is preferably rotatably coupled to the 
ramp. The guard is rotated between a raised position that forms a barrier and a 
lowered position that permits loading equipment to freely pass. The biasing 
member is coupled to the guard and biases the guard toward the raised position 
when the guard is in the raised position and biases the guard toward the lowered 
position when the guard is in the lowered position. 

In another embodiment, the dock leveler includes a guard-lifting linkage. 
The guard-lifting linkage is coupled to the ramp and the guard such that raising 
the ramp from the first position to the second position raises the guard from the 
lowered position to the raised position. 

In yet another embodiment of the invention, the dock leveler includes a 
manually-activated mechanical hnkage. The manually-activated mechanical 



linkage is coupled to the guard and facilitates lowering the guard from the raised 
position into the lowered position. 

In another embodiment, a dock leveler includes a frame, a kick-out strike, 
and a linkage. The frame is positioned within a cavity disposed in an upper dock 
surface. The kick-out strike is connected to the frame and the linkage (e.g., the 
mechanical linkage noted above) is coupled to the guard. When the ramp is 
lowered to a declined position, the kick-out strike contacts and moves the linkage 
to rotate the guard to the lowered position. 

Other features and advantages of the invention will become apparent to 
those skilled in the art upon review of the following detailed description, claims, 
and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view illustrating a dock leveler embodying the 
present invention. 

Fig. 2 is a partial perspective view of the dock leveler of Fig. 1, illustrating 
the guard mounting hardware. 

Fig. 3 is a partial perspective view of the dock leveler of Fig. 1, illustrating 
a second embodiment of guard mounting hardware. 

Fig. 4 is a partial perspective view of the dock leveler of Fig. 1, illustrating 
a third embodiment of guard mounting hardware. 

Fig. 5 is a partial perspective view of the dock leveler of Fig. I, illustrating 
a fourth embodiment of guard mounting hardware. 

Fig, 6 is a longitudinal section view of the dock leveler shown in Fig. 1. 



Fig. 7 is a section view similar to Fig. 6, illustrating the ramp in the 
inclined position and the guard in the raised position. 

Fig. 8 is an enlarged section view similar to Fig. 6, illustrating the ramp in 
the horizontal position and the guard in the lowered position in response to the 
manually-activated linkage. 

Fig. 9 is a section view similar to Fig. 6, illustrating the ramp in the 
decUned position and the guard in the lowered position in response to the kick-out 
strike. 

Fig. 10 is a longitudinal section view of an ahemative embodiment of the 

invention. 

Fig. 1 1 is a partial exploded view of another dock leveler, illustrating a 
flange on a guard. 

Fig. 12 is a perspective view of the guard of Fig. 1 1 connected with a lip. 

Fig. 13 is a perspective view of the guard shown in Fig. 11, illustrating an 
altemative flange. 

Fig. 14 is an enlarged exploded view of the flange shown in Fig. 13. 

Before one embodiment of the invention is explained in detail, it is to be 
xmderstood that the invention is not limited in its appUcation to the details of 
construction and the arrangements of the components set forth in the following 
description or illustrated in the drawings. The invention is capable of other 
embodiments and of being practiced or being carried out in various ways. Also, it 
is understood that the phraseology and terminology used herein is for the purpose 
of description and should not be regarded as limiting. The use of "including" and 
"comprising" and variations thereof herein is meant to encompass the items listed 
thereafter and equivalents thereof as well as additional items. The use of 



''consisting of and variations thereof herein is meant to encompass only the items 
listed thereafter. 

DETAILED DESCRIPTION OF THE INVENTION 
Fig. 1 illustrates a dock leveler 10 that is mounted in a pit 12 in a loading 
dock 14. The dock leveler 10 includes a frame 18 mounted in the pit 12, and a 
ramp 20 pivotally moimted to the upper end of the frame 18 in a conventional 
manner. The ramp 20 is movable between multiple positions: (i) an upwardly 
inclined position above the loading dock 14, (ii) a generally horizontal, stored, or 
dock-level position that is flush and substantially co-planar with the loading dock 
14, and (iii) a downwardly declined position below the loading dock 14. The 
ramp 20 is moved between the various positions by conventional methods such as 
hydraiilic actuators, springs, air inflatable bladders, or the like. 

The dock leveler 10 further includes an extension hp 26 that is hinged to 
the forward end of ramp 20 by a lip hinge pin 28. The extension lip 26 is 
pivotable from a downwardly hanging pendant position to an outwardly extending 
position. The extension lip 26 is actuated by a conventional lip extension 
mechanism (not shown) in response to moving the ramp (e.g., lowering the ramp 
20 from the inclined position to the dock-level position). When the lip 26 is 
moved to its outwardly extending position, the lip 26 is generally co-planar with 
the ramp 20, thus forming an extension of the ramp 20. The lip 26 can be moved 
from its pendant position to its extended position and held in its extended position 
by various mechanical, hydraulic or pneumatic mechanisms that are well known 
to those skilled in the art. 

A run-off guard 30 is pivotally mounted to the forward end of the ramp 20 



by the lip hinge pin 28 and extends away from the Up hinge pin 28 in a direction 
generally opposite the lip 26. The guard 30 is rotatable between a raised position 
and a lowered position independent of lip 26 when the lip 26 is in the pendant 
position. In the raised position, the guard 30 forms a barrier that restricts dock 
loading equipment such as a forklift or pallet jack from rolling off of the end of 
the dock leveler 10. In the lowered position, the guard 30 is substantially parallel 
with the ramp 20 and allows dock loading equipment to pass over onto the lip 26 
that is extended onto a vehicle bed. The guard 30 may be in the lowered position 
with the lip 26 in the pendant position to allow for end loading, in which cargo 
can be unloaded from a vehicle even though the lip 26 cannot be extended onto 
the bed of the vehicle. 

The shape of the guard 30 can be varied as shown in Figs. 2-5 and 1 1 . For 
example, the guard 30 can be a solid plate 32 that corresponds to a cutout section 
34 of the ramp 20 as shown in Fig. 2 and can either extend the entire width as 
shown in Fig. 1 1 or a fraction of the width of the ramp 20. As shown in Figs. 3-5, 
the guard 30 can also be shaped with multiple cutout sections 36 that correspond 
to isolated ramp sections 38 that form part of the ramp 20 surface. 

The guard 30 in Fig. 2 is pivotally mounted to the ramp 20 by inserting the 
lip hinge pin 28 through mounting brackets 40 that are moimted to the guard 30, 
The mounting brackets 40 include a first flange 42 and a second flange 44 that are 
connected to a middle portion 46 between the first and second flange 42, 44. The 
middle portion 46 is preferably welded to the guard 30, but can be mechanically 
fastened by other methods known to those skilled in the art. The first and second 
flange 42, 44 each include a hole 48 through which the lip hinge pin 28 is inserted. 

The guard 30 may become damaged by loading equipment that collides 
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with the guard 30 when the guard 30 is in the raised position, requiring the 
damaged guard 30 to be replaced. It is common for loading docks 14 to have 
limited space across the width of the dock leveler 10, and it is not always 
convenient or possible to remove the lip hinge pin 28 from the side of the dock 
5 leveler 10 in order to remove the damaged guard 30. In this situation, the entire 

dockleveler 10 would typically be pulled from the pit 28. As an altemative to 
removing the entire dock leveler 10 from the pit 12, the moxmting brackets 40 
disclosed in Figs. 3-5 allow the guard 30 to be removed without requiring the 
removal of the lip hinge pin 28. 
H= 10 Fig. 3 illustrates an altemate embodiment of a mounting bracket 40 that 

^ simplifies the replacement of the guard 30. Each mounting bracket 40 includes a 

tZ U-bracket 50 that is mounted to the guard 30 and has two sets of aligned holes 48 

%Q 

I H that run perpendicular to the guard 30. A bushing 52 that surrounds the lip hinge 

p pin 28 is held within the U-bracket 50 by a bolt 54 inserted into the first set of 

Q 15 holes 48 and reinforced by a bolt 54 inserted into the second set of holes 48. The 

M guard 30 is disconnected from the lip hinge pin 28 by removing the bolts 54 fix)m 

the first and second set of holes 48 in the U-brackets 50 and then sliding the U- 
brackets 50 around the bushings 52 that remain on the lip hinge pin 28. 

Fig. 4 illustrates another embodiment of a mounting bracket 40 that 
20 includes a first L-bracket 56 and a second L-bracket 58 that are connected 

together along back portions 60 by welding or by another conventional method to 
separate forward portions 62 of the L-brackets 56, 58 by a distance. The back 
portion 60 of the first L-bracket 56 is mounted to the guard 30, and a bushing 52 
that is connected to the lip hinge pin 28 is secured between the forward portions 
25 62 of the L-brackets 56, 58 by a bolt 54 that is inserted through holes 48 in the 
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forward portions 62. The guard 30 is disconnected from the ramp 20 by removing 
the bolts 54 from the holes 48 of the forward portions 62 and sliding the L- 
brackets 56, 58 and guard 30 off of the bushings 52 that remains on the Up hinge 
pin 28. 

Another embodiment of the mounting bracket 40 is shown in Fig. 5 and 
includes an upper portion 64 connected to the guard 30 and a lower portion 66 that 
extends perpendicularly away from the guard 30 and the upper portion 64. A rib 
68 is connected between the upper portion 64 and the lower portion 66 to 
reinforce and strengthen the mounting bracket 40. A bushing 52 is coupled to the 
lip hinge pin 28 and attached to the lower portion 66 by two U-bolts 70 that are 
inserted into corresponding holes 48 located on the lower portion 66. The guard 
30 is disconnected from the ramp 20 by removing the U-bolts 70 from the lower 
portions 66 and then lifting the gviard 30 away from the bushings 52 that remain 
on the lip hinge pin 28. 

Referring now to Fig. 6, the dock leveler 10 also includes a biasing 
assembly 72 for selectively biasing the guard 30 toward the raised or lowered 
position. The illustrated biasing assembly 72 includes a bell crank 74 that is 
rotatably movmted to the ramp 20 for rotation about an axis 76. The bell crank 74 
is coupled to a first guard link 78 that is rotatably coupled to the mounting bracket 
40 such that rotation of the bell crank 74 moves the first guard link 78 to rotate the 
mounting bracket 40 and the guard 30 about the lip hinge pin 28, 

The illustrated biasing assembly 72 ftirther includes an gas spring 80 that 
is coupled to the ramp 20 at one end and coupled to the bell crank 74 at the other 
end. The gas spring 80 is at its maximum compression distance when the guard 
30 is at an intermediate position between the raised and the lowered position. At 



the intermediate position, the biasing force of the gas spring 80 is directed through 
the axis 76 of rotation of the bell crank 74, therefore the biasing force of the gas 
spring 80 in this position does not create any rotation force on the bell crank 74. 
Rotation of the bell crank 74 in the clockwise direction moves the gas spring 80 
5 over center such that the gas spring 80 forces the bell crank 74 to continue to 

rotate to pull the guard 30 into the lowered position. Rotation of the bell crank 74 
in the counter-clockwise direction from the intermediate position moves the gas 
spring 80 under center such that gas spring 80 continues to rotate the bell crank 74 
to push the guard 30 into the raised position. In this manner, the gas spring 80 can 
1 0 bias the guard 30 toward either the lowered position or the raised position, 

Q depending on the position of the guard 30. 

H 

The illustrated biasing assembly 72 also includes a damper 82 coupled to 

IM 

W3 the ramp 20 and to the bell crank 74 for decreasing the velocity of the guard 30 

IM 

when the guard 30 moves between the raised and lowered positions. The damper 

Ji: 15 82 reduces the slamming effect of the biased guard 30 by creating a counter- force 

m 

g when the velocity of the guard 30 is high while creating little to no counter-force 

lU 

when the velocity of the guard 30 is low. The damper 82 is designed to have a 
greater damping force when the guard 30 is moving toward the lowered position 
compared to when the guard 30 is moving toward the raised position. In a 

20 preferred embodiment, the damper 82 provides little to no damping force when 
the guard 30 moves toward the raised position. 

Fig. 7 illustrates a raising linkage 84 that elevates the guard 30 in response 
to the ramp 20 being moved into the inclined position. The raising linkage 84 
preferably includes a cable 86 coupled to the bell crank 74 and to the frame 1 8 

25 such that when the ramp 20 is raised the cable 86 tightens and rotates the bell 



-10- 



crank 74 in the counter-clockwise direction to raise the guard 30. The cable 86 is 
preferably directed around a forward pulley 88 and a rearward pulley 90 that are 
rotatably connected to the ramp 20, The positions of the pulleys 88, 90 ensure 
that the tension of the cable 86 is increased when the ramp 20 is raised from the 
horizontal position to the inclined position and ensures that the cable 86 does not 
interfere with other components of the dock leveler 10. The raising linkage 84 
preferably includes a spring 92 coupled between the cable 86 and the frame 18 
such that when the ramp 20 and guard 30 are raised, the spring 92 acts as a lost 
motion member allowing the ramp 20 to reach its maximum inclined position 
necessary for engagement of the lip extension mechanism. 

Raising the ramp 20 increases the distance between the rearward pulley 90 
and the connection point of the spring 92 on the frame 18 to increase the tension 
in the cable 86. The increased cable 86 tension causes the cable 86 to extend the 
spring 92 and rotate the bell crank 74 in the counter-clockwise direction. The 
rotation of the bell crank 74 pushes the gas spring 80 under center such that the 
gas spring 80 continues to rotate the bell crank 74 to push the guard 30 toward the 
raised position. 

When the ramp 20 is lowered from the inclined position to the horizontal 
position, the lip 26 is raised into the extended position to engage a vehicle bed for 
loading and xmloading. The lip 26 can be raised by a passive linkage system or 
independently by hydraulics or the like. A suitable system is illustrated in U.S. 
Patent No. 5,475,888. As the ramp 20 is moved toward the operational position, 
the mechanism to raise the lip 26 will overcome the biasing force holding the 
guard 30 in the raised position. In the preferred embodiment, the guard 30 will 
always be in the lowered position when the lip 26 is in the extended position. 
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However, a guard 30 that moves independently of the position of the lip 26 can 
also be used without departing from the scope of the present invention. 

With reference to Fig. 8, the dock leveler 10 includes a pull-down linkage 
94 that allows an operator to manually move the guard 30 into the lowered 
position. The pull-down linkage 94 is coupled to the bell crank 74 such that 
movement of the pull-down linkage 94 rotates the bell crank 74 in the clockwise 
direction thereby lowering the guard 30. The pull-down linkage 94 includes a first 
pull-down Unk 96 that is pivotally connected to the ramp 20 at a pivot point 97, 
and a manual release 98 at the other end. The manual release 98 includes a ring 
100 that is accessible by an operator on the top of the ramp 20 and a chain 102 
that is connected between the ring 100 and the pull-down link 96. The pull-down 
linkage 94 also preferably includes a second pull-down link 106 connected to the 
first pull-down link 96 and extends substantially perpendicularly away from the 
first pull-down link 96, and a third pull-down link 108 that is coupled between the 
second pull-down link 106 and the bell crank 74. The third pull-down link 108 
includes a lost motion slot 110 that allows the first and second pull-down links 96, 
106 to activate the biasing assembly 72 while at the same time allowing the 
continued motion of the biasing assembly 72 and the third pull-down link 108 
independent of the first and second pull-down links 96, 106. 

The guard 30 is lowered for an end loading operation when an operator 
grabs the ring 100 that is exposed on the top surface of the ramp 20 and pulls the 
ring 100 to lift the chain 102 upward thereby moving the second end of the first 
pull-down link 96 upward. In response to this upward movement, the first pull- 
down link 96 is rotated clockwise moving the second pull-down link 106 away 
from the bell crank 74. The second pull-down link 106 will then slide across the 
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lost motion slot 1 10 until it abuts against the far end of the slot 1 10 which will 
cause the third pull-down link 108 to move with the first and second pull-down 
links 96, 106. The combined movement of the pull-down links 96, 106, 108 rotate 
the bell crank 74 in the clockwise direction to move the gas spring 80 over center 
such that the gas spring 80 will continue to rotate the bell crank 74 to pull the 
guard 30 into the lowered position. Immediately after the gas spring 80 is moved 
over center, the bell crank 74 will also move the third pull-down Mnk 108 
independently from the first and second pull-down hnks 96, 106 as the third pull- 
down link 108 will shde across the lost motion slot 110. 

Fig. 9 illustrates a kick-out strike 1 12 that is removably connected to the 
frame 18 by a fastener 1 14. The kick-out strike 1 12 is used to automatically lower 
the raised guard 30 when the ramp 20 is moved from the horizontal position to a 
declined position. The ramp 20 is commonly lowered to the dechned position to 
end load cargo to a truck bed that is positioned below the loading dock 14. 
Lowering the ramp 20 moves the first pull-down link 96 of the pull-down linkage 
94 such that a laterally extending plate 1 16 contacts the kick-out strike 1 12 
causing the pull-down links 96, 106, 108 to rotate the bell-crank 74 and lower the 
guard 30 in a manner similar to the pull-down linkage 94 described above. The 
lost motion slot 110 allows the guard 30 to be moved completely into the lowered 
position by the gas spring 80 without requiring any fiorther movement of the first 
pull-down link 96. Without the lost motion slot 1 10, the first pull-down link 96 
could coUide with the ramp 20 and prevent the guard 30 from lowering 
completely to the lowered position. 

Fig, 10 illustrates an altemative embodiment of the invention that includes 
a biasing assembly 72 and a raising linkage 84. The gas spring 80 of the biasing 
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assembly 72 is connected directly to the moxinting bracket 40 such that rotation of 
the mounting bracket 40 will move the gas spring 80 over center to either bias the 
guard 30 toward the raised position or the lowered position. The cable 86 is also 
connected directly to the mountmg bracket 40 such that when the ramp 20 is 
raised the tension increases in the cable 86 causing the mounting bracket 40 to 
rotate clockwise about the lip hinge pin 28. A pull-down linkage 94 and kick-out 
strike 1 12 could also be incorporated into this embodiment by sunilarly 
connecting a pull-down link directly to the mounting bracket 40 without departing 
from the scope of the invention. 

Fig. 1 1 illustrates a dock leveler 120 that includes a ramp 20, lip 26, and 
run-off guard 30 similar to those illustrated in Fig. 2. The guard 30 includes 
mounting brackets 40 having first and second flanges 42, 44 and is pivotally 
connected to the lip hinge pin (Fig. 12) by positioning the Up hinge pin through 
holes 48 in Hie first and second flanges 42, 44. 

The guard 30 is moved in response to the movement of the lip 26 and is 
not actuated independently by a biasing assembly. The guard 30 includes a flange 
122 that is preferably welded to the rear face of the guard 30 and that includes a 
portion that extends past the lower edge 124 of the guard 30. When the guard 30 
is connected with the lip 26, the flange 122 contacts the rear face of the lip 26 and 
the lower edge 124 of the guard 30 contacts the upper edge 126 of the lip 26. 
During operation, a conventional lip extension mechanism (not shown) raises or 
lowers the lip 26, and the flange 122 and contacting edges 124, 126 cause the 
guard 30 to move simultaneously with the lip 26. Therefore, when the Up 26 is in 
the pendant position the guard 30 is in the raised or blocking position, and when 
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the lip 26 is in the raised position the guard 30 is in the lowered or unblocking 
position. 

As opposed to known dock levelers that have guards 30 integral with the 
lip 26 for simultaneous movement, the separate guard 30 with the flange 122 
5 allows the guard 30 to be replaced independent of the lip 26 when the guard 30 is 

damaged. In addition, the guard 30 with the flange 122 can easily be converted 
into a guard that is independently movable relative to the lip 26. For example, 
only the flange 122 would need to be removed from the guard 30 to install a 
biasing assembly directly to the guard 30 in order to independently operate the 
U 10 guard 30 from the lip 26. 

O Figs- 13 and 14 illustrate an alternative flange 122 that is connected to the 

guard 30 by a fastener 128 (e.g., a bolt or screw) that is positioned through a hole 
1 30 and attached to a nut 132. The dock leveler 1 0 can be shipped with the flange 
O ^ unconnected to the guard 30 so that the guard 30 can move independently of 

p 1 5 the lip 26 to improve the stackability of die dock levelers 1 0. Then, after a dock 

□ leveler 10 is shipped and installed, the flange 122 can be easily fastened to the 

guard 30 by inserting the fastener 128 through the hole 130 and tightening the nut 
132. 
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